Transsutural distraction osteogenesis applied to maxillary complex with new internalized distraction device: analysis of the feasibility and long-term osteogenesis outcome.
The purposes of this study were to evaluate the effects of transsutural distraction osteogenesis applied to the maxillary complex with a new internalized distraction device and to analyze the long-term osteogenesis outcome. Three-month-old beagle dogs were treated with a self-designed internalized distractor. The feasibility was evaluated, and the effects of the maxillary growth were measured using radiography and computed tomography (CT). The regenerated bone was examined with micro-CT, biomechanical testing, and histology 1 year after the distraction. The experimental group showed significantly larger forward displacement of maxillary during the distraction. One year after the distraction, the micro-CT showed more incompact structure and bone volume/total volume was significantly less in the experimental group. Biomechanical testing also showed a significantly lower yield but with no difference in stiffness. Histologic staining found osteoclasts deposited in the region of the suture and osteoblasts on the bone surface. The immunohistochemical staining of osteoprotegrin and receptor activator of nuclear factor-κ B ligand showed evidence of expression in suture area components and osteocytes with no difference between the groups. Transsutural distraction osteogenesis using an internalized distractor with skull anchorage demonstrated feasibility. It is expected that this device may provide new thoughts in developing an appropriate appliance for clinical use in young patients with midfacial hypoplasia. Moreover, the long-term osteogenesis analysis findings suggest that the metabolism of sutural area still remained active, which enhanced our understanding of bone remodeling in the sutural area to manage maxillary relapse after transsutural distraction osteogenesis.